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(57) Abstract 

5-Membered ring compounds represented by general formula (I), optically active isomers thereof or salts of the same. These 
compounds have physiological activities including a carcinostatic effect. In said formula the bond shown by the dotted line in the 
5-membered ring represents that this 5-membered ring may be either a cyclopentene ring having a double bond or a saturated cyclopentane 
ring, and when the 5-membered ring is a cyclopentene ring, X is ORi, Y is =0 and Z is H, and when it is a cyclopentane ring, X is =0, Y is 
OR 2 and Z is OR 3 , (wherein R t is R4 or -(CO)-R 5 ; R 2 is H,-R* or -(CO)-R 7 ; and R 3 is H, R« or (CO)-R9 (wherein R4, R 5 , R*, R 7 , Rg and R$ 
are the same or different and each represents an aliphatic, aromatic or aliphatic aromatic group, and R 5 , R 7 and R* may be each H), provided 
that the case where R 2 =R 3 =H is excluded); and W represents a residue obtained by eliminating SH from an SH-containing compound. 
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TP $ (Helvetica Chimica Acta), I5 5t, ^28 
38-2 8441 (1972) ] 0 h 7 */9 a^lsTS ^fiffr^f&SitC 

£^Xt>nt>tlZ> t Jtf'M' Kl^— h f— ^ (Carbohydrat 

e Res. ) , i2 4 7i, ^217-2 2 21 (1993) ) , &1t % V a 

&1)\\m&m-fZ)Z biZ.£<oTt>'&b)nZ> (W0 9 8/l 3 3 28f«I) „ 

(-) -4, Ko^f'>-2-^p^>r>-l-tySt>' (+) -4, 

5-^b Kn^-y-2-^n^yfy- 1 Z. <t 5, ^^S, 

^^/ol^ ; — ,u (94/6) ^M^^D^L, v-^o^^y ^^€rH®{-r5o 

Wstfi, *9-/i"<5>* AS (^-r-ir/W^XH) *7»> 
40U ^Sbt@ : ^^i^^/^^y— ^ (94/6) T'HPLC^tTP 
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*5BW{i*5i^-cttffl-r5, civ) -?&£tiz>ik&fo<DRi^ R.^tis-r 

7?!J>^ F!)r*^ 5 y ^l/fy* 

tiism. y<^^^^m, ^py**^. ^rryvs, y-r^x^n, -r^t 

JET?* 3. 

C 2~3 0<DTyuy^^S^^^LV\ 
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-ho$.lfi, ^y7^;^ fU7^/^ iJ-y^vt^ 

T-fc^vHJ- y fvufft, T-fefvUJ-y fvHJ- y ^Htt* 7?yf!Jf^ p-t 

^snam&^ir^A^^wtt^xit. mm. ci~3ot^c6 

fctt^tt«<DTyi'*^K, C 2 ~ 3 0 fcfi##$|OT/i^r^g^ff 

<bn, 3$&mmt Lxii, 0ijx.{^ C6~i i©7!)- /wga^tf ^#hb 
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m#>x^mxfoz> 0 

iH4ejfe^iffli!SHL-6 o, t h^tty^N°^+ieM*ffliiSMOLT-3, ^ 

tfAsmi&A- 5 4 9, S V 4 0 ^jCSte&Jjfaffl/i&W I - 3 8 V A 1 3 , Jjfri^M 
Hep G2, gfll^ateHCT 116, t hg)|RttSW4 8 0> h 
HMfli^Ay^fflflaW iDr, i^lSSAGS, 5 oca— 7«^<D^A^MI^ 

e-s-u a»o#gia£i:TjgaL jjLYtso, £;e»J, w^J, 
^as-a-su, jwRgij, ffffifl&ttsu, mum* mm&i&mm. m&m* m&m. m 
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e>a^$n5fk-g'«s©**sfiKAi bsdo. oo mg /k g 

urns tfc*jsfet?s#i-5 ^ <b as-ct So 

»*6d»P>a!«i$'tL5^'fr*KO*^ritAl B^«50. l*ig~100mg/kgT' 
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fc±5» *?8f«©*iBXtttfc!l4wS!!it»w*3V^-Ctt— ttsS CUD X&£*lZit&Q9 
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^■a*S:lft^-LTtj*tttt®»e>ix*v^ gPS^w^ A (vi 1 

I) , 5t (IX] T*^ft^*ix^£;ft,3fc^K ^L< fi^ftb<7)3fe^ffif4ffcX<£ 
-tn^OJftOt^-fiX^Sr 1 OOOmg/kgT'7^ h JCJJtHlS-^ LT t^EtWi 

fllfctf, SHS^trs/K, flsj^tfS';*^ K 

t Ko=Jr->-4-i/>'Ui?^^->'-S--r^-2-^^n^>'7 i V- 1 -;*•>• (2- 
hydroxy-4-glutathion-S-yl-2-cyclopenten-l-one ) fi, ^^^^IfeOf&iS^ 

2-k Kn^'>-4-^^f^y-S— f/V- 2 -v^^ 1 
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liMfl-M^ixS^OtMA 1 0^<9 0. l(zg~100mg/kg 

fc*5* >^n^<;/^y i o Omg/k g ^#;*fcJWellinS:-5-LT'b5E 

i/^ 0-^7^- i -^-v* 10 0 Omg/k g-C*7 5/ htd^-MPS-^L-Ctj 

W-b, o^>-^/ > x 2- t Kn df-->-4 -?/U??-$->-S -4 A— 2 
1 -^-^fiirC^-f /I'Xmik&fok LTtfflT-fc5„ 

(1) 1 0 gOD-^ ni'ift (*>^tt38 G 5 26 9) ilHyh^ 
20 <0*Mc: Jgfl? L> 12 1 «C"C 4 mrfifim Lfc&*?J lOmlWS* T*^flET2£*?l t 

fc„ rnjCg^ft^^/U : SI& : tK= 3 : 2 : 2SM©JJ4 0ml £fln;tT?g 

±iattaj«!**9A^o-e h^77>f-ffli/y*^vBw-3o osp (2 

X 2 8 c m, *±->y ^Tfk^tfcSi) ICT^^-C U g^T^A- : SH& : tK = 
25 3:2: 2 <£>_bJl£}ggi?&£ LT = l^Vy-fr— T?0 . 2kg/c m*{c:AD£EL» 

S^5ml (OjStEig-C^lKSrttofc. 1 ®7>^ 910ml fclfc* ,t9l-77^^H 

r^>6 i#a»fc8 o#*r•w®^ii^^<0'>^cr^^7 i />'^-g■*^^•t:v^fc 0 
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2 1 5 nm<D%*UgkWUX'tfimLtzk^?>. M$(i9 8%T'feofc 0 

(2) (l) ^i©*ST'#t->^n/<yr;yi 1 3. 9mg 
£oi*y— /i/2. 8 5mlH^Lfc, Z.<D3L* / — jVfem^*^^/^* J 
-/l' (9 4/6) 3. 8 5 m 1 £ JL\z3&fL^ 17mg/miro^n^ry 

C L/c„ 

-O^^^WT^^T'^:^fijHPLC^m\ HUt°-^<D (-) flo 
^ a-^V^y >St>*^ t' — ( + ) flev^ n^yfy y©77^ ->a V^r^tl 
■PtUfcfc, iff^BLs (-) ffrS^cfO^yiM 3. 2 m g % ( + ) 
D/<>f/y43. OmgSrWtlifc. 

:*?—Jl"*y9AS (y-fir/W^Ii, 2. 0cmX25. O 

c m) 

ft? M^Jg. : 4 Ot 

^ffijtB : ^^V/^y-yW (9 4/6) 

&E& : 1 4 . Oml 

^t±i : UV 2 1 0 nm 

I^SAi : 150/j 1 (2. 55mg) 
$»S>iT,fc. (-) fr^^o^^y^Xt^ (+) *^D^yfy>l«f*l: 
ft) 1 $r-a^UTV>fc/cifcM±IB^^4 : T*7t^fiJ Lfc. 

CO^*, Stj fc°— y (7) (-) Sv-^o^yTyyaO. 0mg^bl9. 7mg© 
sL-f^f-^r— t^lTU)!ct> (-) fr^p^fy ^$r, (+) # 

o^^-x/ ^3 7 . 4mg^f,27. 7 m g ©xtyf^v-^tt L^V^ 

(+) o^^f y yft^nHft. (-) flci^p^TV:/, 
(+) flo^BAiyfy >o^t^S"JHP LCW»ttiB#Rmi**L-PJx3 33\ 4 

(3) ##0)J1- (1) la^cOTJft-C^fciy^ci^^y >-2 9. 6 m g \ZM 
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7kt°y ^> {-Tijy^'r^^^M 2 9 5-2 6) l m l , 

7-*?tiM 002-2 6) 0. lml SrJPjLrM-C3l^fBl35»<f4/^Lfc. R 

**Ftfc*i) SrJfll^TfTofc. CDC 1 3 KJSJKU NMRIIiot^O 

«5fi*»«f Lfco #«*L#«!&£6««: J NM-A 5 0 0 (a *®^?ij!i) Srfflv 

^>7FM7. 24ppraiLtiUCo 
MS m/z 1 9 9 (M + H) + 
'H-NMR 

8 2.12 (3H, S, -OCOCH, ) , 2. 16 (3H, S, -OCOC 
H.-, ) , 5. 16 (1H, d, J = 3. 0Hz, H-5), 5. 89 (1H, m, 
H-4) , 6. 40 (1H, d-d, J = l. 5, 6. 5Hz, H-2) , 7. 
43 (1H, d-d, J=2. 5, 6. 5Hz, H-3) 

(4) ##0ijl- (2) (Djjmx-'&ti (-) ft-yfa'ZZsTS ^1 5. 9mg 
&JB^-C±IE#%0J 1 - (3) kmm<D&.fc%?r\,\ i?T±^Jl' (-) 

^yf/^15. lmgtjlfc. _hIE###Ji- (3) £ra«&fcf|*#*irfcgHK 

«*«»^«tsfliifi»tFf*tTV\ ±ie##0U- (3) tisi««>^*^e>nfc. 

(5) #%#J1- (2) ©*jSfe-C#*: ( + ) ^d^t7>16. 7mg 
£ffl^T_hfE#%ff'Jl - (3) £|*l#<DKfS&m\ S^T-fefvU ( + ) a 
^yr/V18. 8mg&»fc 0 -k12#%#J 1 - (3) ilPM$fcK*#4Ff fcSBK 

J:3«i6aWf&fTV\ ±IB##0iJl- (3) £H«(Ott*##fcft;fco 

(6) 8mgfCl^S#^ (^^T^^ttM 04 
1-2 0) 44. 3mg, v?^ ?vVT 5 / ^ <J (DMAP:IMlili 
Si D 1 4 5 0) 7. 5mg, N, N' -i?*>^D^->;V*/l'jKi?>f 5 K (D 
C C : KW^EMttK 100 1) 5 1. 0 m g &1)Qx.X? d p*^A 5 m 

A^*7A (7 5ml) 117/7^ L, ^ n o fC^y^^ 
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tLt^>V%V c /l>Mm?v-?hy' : 7 7j--\Z£<9#mLtz 0 Rf = 0. 4 5~0. 

MS m/z 3 2 3 (M + H) + 
'H-NMR 

6 5. 5 6 (1 H, d, J = 3. 0Hz, H-5) , 6. 30 (1H, m, H 
-4) , 6. 54 (1H, d-d, J = l. 5, 6. 5Hz, H-2) , 7. 4 
4 (4H, m, ^fS©H) , 7. 5 8 (2H, m, ^m<DH) , 7. 6 4 
(1H, d-d, J = 2. 0, 6. 5Hz, H— 3) , 8. 06 (4H, m, ^ 

(7) (-) fr>^n^yf/y2 2. lmg, Mfi7 1. 9mg, DM 
AP 12. lmg.DCC 80. 3 m g SrJiV ^T±l5#%0iJ 1 - (6) 1 15] 
^OSJ^^m\ '^y^^ (-) fr^o^yr/yH. 2mgSrftt 
_h!E##^Jl- (6) tra«{^«*^tfft J: 5«Jt»WS:m\ ± 
f2#%|5ijl- (6) iP3«0>*S*fl*»e>*Lfc. 

(8) ( + ) ($->^n^yf/V2 0. 4m gl $|-f»6 5. 6mg, DM 
AP 11. Omg, DCC 74. 3 m g ^^T_hlE##^>J 1 - (6) tm 
8*<ORj£«rffV\ ^^^^ (+) ^D^yr;y2 1. 4mg£#7 t c 0 
±E#%«1- (6) tl^«^fra^«fia«St*«»l-«t5«St»«fSrfTV\ ± 

lagMjm- (6) tpi«oje*as»e>nfc 0 

(9) -^n^yr/> 30mg, DMA P lOmg, ^^^Wt 
7^r^^t±f 0 7 0-2 6) 153mg£r5. 9 m 1 <F>*s? p p ^ 9 >iZ 
^ft?L, 7Kf^TDCC 1 0 8mg?rAP^fc 0 1 I^PWSJt^, ^nn*;UA$rJ| 

Rf = 0. 3~0. 4(D^,^(DiyV tl ^^MM^^^^LoX ^ OB*^f 
ttffi-rSwi^J; 9 l l mg o^t/'fA'^D^yf; >^#fCo 
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ft (NMR) K«fcoT«»Lfc 0 ^^*Ri^gfi J NM-EX 2 7 0 FT 
NMR v^J^T" A ( B 2fc^?-tt$S) ?rffiV^c 0 */c, 'H-NMR(D^->7F 

5 -tWfejftSr^Tlc^-t-. 
'H — NMR 

6 7. 4 4 (1 H, dd, J „_ 3 =6. 27Hz, J 3 - 4 =1. 98Hz, H 
-3) , 6. 42 (1H, dd, J »_ 9 =6. 27Hz, J 3 - 4 =1. 32Hz, 
H-2) , 5. 9 1 (1H, m, H-4) , 5. 16 (1H, d, J 4 - s =2. 
10 9 7Hz, H-5) , 2. 42 (2H, t, J = 7. 26Hz) , 2. 38 (2 

H, t, J = 7. 76Hz) , 1. 65 (4H, m) , 1. 26 (8H, m) , 
0. 8 8 (6H, t) 

(10) i^n^l^/V 30mg, DMA P 10mg, $ !) 
(MMlkJ&T.MttWl M0476) 301mg£5. 9mlW^BD^^y 
15 MSAPU MTDCC l0 8mg5rMt 1 0#PpHE/£^ ^an*/l/^ 

Rf = 0. 4 5~0. 5 5V>Mft<DisV X 'Fsl'&WMfabl&Z&iX ? & n*/l< 

20 m- (9) il^fliKfTofc. t©iS?rKTIi^t 0 
1 H — NMR 

5 7. 4 5 (1 H, dd, J 2 - 3 =5. 94Hz, J 3 - 4 =2. 31Hz, H — 
3) , 6. 42 (1H, dd, J 2 -.i=5. 31Hz, J 3 - 4 =l. 32Hz, H 
-2) , 5. 92 (1H, m, H-4) , 5. 16 ( 1 H, d, J 4 - s =2. 6 
25 4Hz, H-5), 2. 42 (2H, t, J = 7. 26Hz), 2. 38 (2H, 

t, J = 7. 91Hz), 1. 63 (4H, m), 1. 26 (32 H, m), 0. 
8 8 (6 H, t) 

(1 1) ^o^fyy 3 0 m g v DMA P lOrng, t^^y® (t 
#7-f "r^^HM 0 7 1- 1 1) 190mg$r5. 9miro^na^> 
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K:J8#U Tk&TDCC 10 8mg?rMt, 1 B#IHJSJ£«» * ° a 

Rf = 0. 25-0. 3 5©a^-0^y*y^*3iJlA»e>a#SloX^cin*yU 
AT*ttaii-5r itCct 0 2 7 m g O^*^ ? ; >f ^i^^ n^^f / >Srftfc. 

'H-NMR 

6 7. 44 (1H, dd, J*- 3 =6. 1Hz, J 3 - 4 =2. 16Hz, H- 
3) , 6. 41 (1H, dd, J 2 -3=6. 1Hz, J,-,= l. 48Hz, H — 
10 2) , 5. 9 2 (1 H, m, H-4) , 5. 16 ( 1 H, d, J<- s =2. 97 

Hz, H-5) , 2. 42 (2H, t, J = 7. 59Hz) , 2. 38 (2H, 
t, J = 7. 91Hz), 1. 65 (4H, m), 1. 29 (16 H, m) , 0. 
8 8 (6 H, t) 

(12) -yfa^s'rS > 3 0mg. DMA P lOmg, 
15 (M^iitf&JimnM 00070) 19 0mg£r5. 9ml^DD^> 

{^^fi?L> TkftTDCC 10 8mgax.fc, 1 B^IRft^ ^nn*;^ 

Rf=0. 2 5-0. 3 5<DU^(D^>]) U ? J\' : fcWMfrhWi%'&iX ? na*;U 

20 fc 0 

£##0U- (9) fcGMSlcfTofc, *©JS*«:e*'Ft-'j*-*-. 
'H-NMR 

8 7. 44 (1H, dd, J 2 - 3 =6. 27Hz, J 3 -«=2. 32Hz, H- 
25 3) , 6 . 4 2 (1 H, dd, J 2 - 3 =6. 27Hz, J 3 -«=l. 49Hz, H 

-2) , 5. 91 (1H, m, H-4) , 5. 55 (4H, m) , 5. 16 (1 
H, d, J«- 8 =2. 97Hz, H-5) , 3. 12 (4H, dd, J = 12. 
85Hz, J=6. 59Hz) , 2. 04 (4H, m) , 1. 33 (8H, m) , 
0. 8 9 (6H, t) 
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(13) isfn^ls^S^ 30m gl DMA P lOmg, n -@§& (MM 
{tfiJcXDettS! B075 4) 115mg£5. 9ml©^na^y|;g)i 
U 7Ki^TDCC 10 8mg*Mt„ 1 BfFslSJfc^ ^nn^yUA^Jg^ 

5 0. 20-0. 3 OCOgBS^v-y A^l'Srli^ejStSot^ nn^UAftt 

'H-NMR 

10 6 7. 45 (1 H, dd, J*- 3 =6. 27Hz, J 3 _ 4 =2. 13Hz, H- 

3) , 6. 42 (1H, dd, J,. s =6. 27Hz, J 3 - 4 =l. 65Hz, H 
-2) , 5. 91 (1H, m, H-4) , 5. 16 ( 1 H, d, J 4 -,= 2. 6 
4Hz, H-5) 

(14) ^a^r/> 30mg, DMA P 10mg. n-^*^^ 
15 (M#Hkf&T.m±M D0017) 226mg£5. 9ml(0^nD^^ 

WSfll U 7kJ^TD C C 1 0 8 m g &1)Uz_tz 0 1 ^ffBSJCS«» ^nn */^^ 

Rf = 0. 3 5~0. 4 5WSl5^-cOv'y^'7 i /U^rM^ibS#^or^Dn/^/U 

l- (9) ^RltR^tTo*:. ^e©^?rWTt^t. 
'H-NMR 

6 7. 44 (1H, dd, J 2 - 3 =6. 27Hz, J 3 - 4 = 1 . 97Hz, H- 
3) , 6. 42 (1H, dd, J 2 - 3 =6. 27Hz, J 3 - 4 =l. 3Hz, H- 
25 2) , 5. 9 1 (1 H, m, H-4) , 5. 15 ( 1 H, d, J 4 - s =2. 97 

Hz, H-5) , 2. 42 (2H, t, J = 7. 24Hz) , 2. 38 (2H, 
t, J = 7. 91Hz), 1. 65 (4H, m), 1. 26 (24 H, m), 0. 
8 8 (6H, t) 

(15) ^a^r;^ 30mg> DMA P 16m gl Fyxf;l/7^ 
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V (JC&ftfifclfHtfcSi T0424) 66mg n - (SCSWfcfife 

I3gf±$i V0 0 0 6) 12 2mg£5. 9mlro^DP^y|:^U 

&mm&mt Lt^y*^ii^n-7h^77^-nj;otig3L, r f = o. 

- (9) ^|31«^fTofco ^^^^^Ti-^-To 
'H-NMR 

10 67. 45 (1 H, dd, J 2-3 = 6. 11Hz, J 3-4 = 1. 66Hz, 

H-3) , 6. 42 (1H, dd, J 2-3 = 6. 11Hz, J3-4=l. 6 
6Hz, H-2) „ 5. 91 (1H, m, H-4) , 5. 16 ( 1 H, d, J 4 
-5 = 2. 97Hz, H-5) , 2. 43 ( 2 H, dd, J = 7. 59, 7. 5 
9Hz) % 2. 39 (2H, dd, J=7. 5 9, 7. 5 9Hz) , 1. 65 

15 (4H, m) „ 1. 38 (4H, m) , 0. 93 (6H, d d, J = 7. 26, 

7. 2 6H z) 

(16) */9v<'y s r;i' 3 0mg, DMA P 16mg, h ]) zc^A^T ^ 
> 6 6 m g &t«S*:7 s n fcf^SSf (m^k^cXflttft! P 0 5 1 3 ) 8 6m 
g£5. 9m 1 (Ov^ nn> ^^;:^¥U 1 NFfflJKJfc £ -frfco Ctf>KfS 

20 i$-^no,W:/^;-/V=2 00 : 1 &JiiM?g£g£ Lfc> U # Vt^UM ? 

n-r Yif^^si— izX^XMML, Rf = 0. 5~0. 6(DUft<Di/V 
il^^HOs ^ crcr^^^-cttffl-r^Ci:{-<to-C3 1 m g tf) v^n tf;*- 
xi^yfJ 

25 fiaji- (9) iR«^ffofc 0 -€:©J|£*£:£JlTl-^-t\, 
'H-NMR 

6 7. 4 5 (1 H, d d, J2-3 = 6. 27Hz, J3-4 = 2. 15Hz, 
H-3) » 6. 42 (1H, dd, J2-3 = 6. 27Hz, J3-4=l. 4 
9Hz, H-2) , 5. 91 (1H, m, H-4) , 5. 16 ( 1 H, d, J4 
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-5 = 2. 97Hz, H-5) > 2. 46 (2H, d d , J = 15. 01, 7. 
59Hz) % 2. 42 (2H, d d, J = 15. 01, 7. 59Hz) , 1. 1 
8 (6H, dd, J = 7. 5 9, 7. 5 9Hz) 

(17) v^n^^y :/ 2g, DMA P 7 3 3mg, trans-2- 

^*±^m (Mmt^nmim. ho 3 8 3) 4. lmiMocc 5. 5 

JE&fRSr^*-^^ : Blft^^=8 : 1 Zmmt Lt—>V^y^^J^^ti-7 
X 7 Zstft 9 0 0 m g £#fc e 

«r#WJl- (9) ilSMSHcfTofco -t«>i»**£JlTJw^ 0 
'H-NMR 

50. 92 (6H, m, 11-H+ll' H) N 1. 48 (4H, m, 10 
-H+10' -H) , 2. 1 8 (4H, m, 9-H, 9' -H) , 5. 22 (1 
H, d, J = 3. 0Hz, 5-H) , 5. 85 (2H, m, 7-H+7" -H) % 
5. 98 (1H, m, 4-H) , 6. 41 ( 1 H, d d, J = l. 0, 6. OH 
z, 2-H) % 7. 04 (2H, m, 8-H+8' -H) % 7. 47 ( 1 H, d 
d, J =2. 0, 6. 0Hz, 3-H) 

(18) y^u^^y> l. 2g5:2 00ml©^^Do^^y|:^?u 
yfiSS (^^Wf^^tfcK) 1. 7 m 1 x DMA P 4 2 7mg, h 

y ^jVT %ls {.~jr%7s(T*t $±M) 1 . 4 6ml £AD ;tfc 0 1 B#F*1 

StS««EET»»L-r»»^^-/U^**L, 1 0%^a:^ift&t/«a?PmW*»»t 
TifefrLfco Z*i&*EETW»U ^-9"^ : g£g?^^vu=8 : 1 *mmmmt 

6 : 1 SrSgB^i UfOy hi/v^-f— "CR f = 0. 20* 
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**»c«fcS*aS«W*#^«l- (3) fct£v*fTofc 0 *ofe*SrJEATfc*-#". 
'H-NMR 

6 1. 18 (12 H, m, 7— H, 8— H, 10- H, 11- H), 2. 61 
(2H, m, 6-H, 9-H) % 5. 10 ( 1 H, d, J = 3. OHz, 5- 
H) , 5. 88 (1H, m, 4-H) , 6. 39 (1H, d d , J = l. 5, 6. 
OHz, 2-H) , 7. 41 (1H, dd, J = 2. 5, 6. OHz, 3-H) 
{§. L, o o^/UM.COm^y'^ b>-<Dit^>7 hflSr 7 . 24ppmiU 

(19) ^D^f;y 1. 5g$:2 0 0ml©v ! ^Dn^^y|:gSfL, 
^ H^ME tcrftyJT^Vftm 2. 7g, DMA P 7 94mg, DC 

c {■r-fi^AT-^tftm 5. 3 6 g^iDx.fc 0 2 B#p a is^mMJET^ 

ffiLTM^fvi'KJStfU 1 0%^^iV^S.a«tS?pfiWzK^T*Sfe^LfCo C 
*L&«I£T**U : ft^^A-2 : 3WItLfcv'y*^ 

<b Lfcv^y ^VHfJf ^ n-? h^77^-t'R f =0. 34<DX^K-> hZ5-X.Z> 
^^7" / V^-^tf 3 0 0 m g <Z)»^^#fc 0 

'H-NMR 

5 3. 4 5 (6H, s, 7-H, 9-H) > 4. 1 3 (4H, m, 6-H, 8 
-H) , 5. 30 (1H, d, J = 3. OHz, 5-H) , 5. 99 ( 1 H, m, 
4-H) „ 6. 44 (1H, dd, J = l. 5, 6. 5Hz, 2-H) „ 7. 4 
6 (1H, dd, J = 2. 0, 6. 5Hz, 3-H) 

(IU l^nn^A©Si7°D h^<D{t^>? bm.^7. 24ppmiLt 
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(2 0) -^a^yf/V 1. lg5:2 0 0mlO^no^y|;i)5? 
U ^f/^^-0@?3. 4g N DMA P 610mg, DCC 4. 12g, 

— -CRf=0. 6»^/f7 H£^-X.5®#*J.fctfR f =0. 45ro^/-K'7h^4 

mm^fDmm^^M'timmr^^i; Rf = o. 6»i^j;^i$it©^ 

f yI/7-7 y o^yf y y^ttf 3 0 0 m g s^R f = 0. 4 5 

comftX <P i^^^cov?^ ^-yu-^ u-Y/Pv-^ n^yr; 3 0 Omgroftt 

(3) icft^fTofc, -twSJfc&^Tlc^i-o 
'H-NMR 

8 3. 8 0 (6H, s, 10-H, 15-H) , 5. 31 ( 1 H, d , J = 3. 
0Hz, 5-H) , 6. 03 (1H, m, 4-H) , 6. 48 ( 1 H, dd, J 
= 1. 0, 6. 0Hz, 2-H) „ 6. 90 (4H, m, 7-H, 8-H, 12 
-H, 13-H) , 7. 50 (1H, dd, J = 2. 0, 6. 0Hz, 3- 
H) 

8 3. 7 6 (6H, s, 10-H, 15-H) , 5. 31 (1H, d, J = 3. 
0Hz, 5-H) » 6. 07 (1H, m, 4-H) , 6. 31 (4H, m, 7- 
H, 8-H, 12- H, 13-H), 6. 44 (1H, dd, J = l. 5, 6. 
0Hz, 2-H) „ 7. 58 (1H, dd, J = 2. 0, 6. 0Hz, 3-H) 

{EU t^an*;UA^®7°n MBS: 7 . 24pprai LT 



WO 00/11021 



PCT/JP99/04324 



29 

(2 1) 4 4mgOv'^n^yf/' >t 4 9 2mg©^;l'2, 2, 2-h 
y ^cioTir h-T h (T/w Ky y=f-\±M. 1 4, 0 3 3-3) ^T/U^^ 

l*SfcT2. 5ml 09^* pp^^ (fHftWa&tfcSL 1 3 5-0244 1) \Z.m 
fi?L/c 0 ;ll|:2 8^1/ral H^y-ffc^^fv^^Ji— 7VV$£& (fP3t*fi 
|&t£L 022-08362) p p y * 1 m 1 fiA/ LfcjJS 

Ifc^KHfctaLfc. M-C8l*Bll35»<ttA«» «ET»ffiU Sl^iat^p 
o*/^ : y ^y— 19:1 &J!iV\fc$'!;#y/U«Ui*n-v F^77>f-|: 

it) 4 -^y-^i/y^ D^v-^y yx-fyi/, 5 -^y-^v'^n^yf/ >^ 

— 7VK ,£.tf4, ^31— ^vUSrHaHLfc. 4 i 

>vvi^>^ 0^7; tvkor f fiEf±0. 3, 5-'<i'*?j\'i/9u'<y7 
J y-)V<n R f tftfi 0 . 4 5, 4, 5 — S^i'i^Ui'^ P-O^y t 

/ucd R f filfi 0 . 8-CfcofCo »K^ii4 -^>'v ; /u>'^ p-^v-r-y 
3. 7%, 5 -^>^->^ D^yf; yx-r/l/^ 3. 7%, 4, 5-v^> 

4 —^<^"J)\s?s9 p^vr y >:r.— r A\ 5 — 'Oy'/Pv'^ p^-O-t y ✓'re— 

(NMR) IliotilLto WI*'lifliJNM-EX2 7 0 FT N 
MR i/*^J* ( B M-f-ttaS!) SrffiVVfco 'H-NMR©fb¥->7H 

1 H — NMR 

5 7. 4 7 (1 H, dd, J = 6. 0Hz, J = l. 6 8), 8 7. 3 6 (5 
H, m) ,66. 3 (1H, dd, J = 6. 0Hz, J = 1 . 33Hz), 54. 
88 (1H, d, J = 1 1 . 55), 64. 75 (1 H, d, J = 1 1. 55), 
6 4. 5 5 (1 H, m) , 6 4. 2 8 ( 1 H, m) , 6 2. 7 8 ( 1 H, m) 

5 -^^vvU-v-y p^^tV Z/^—'tjV 
1 H — NMR 

57. 39 (6H, m), 86. 22 (1H, dd, J = 6. 24Hz, J = 
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1. 32Hz), 6 5. 0 9 ( 1 H, d, J = ll. 8 7), 6 4. 7 9 ( 1 H, 
m), 54. 77 (1 H, d, J = l 1. 87), 63. 98 (1H, d, J = 

2. 97) , 62. 06 (1H, m) 

4, 5 - v^VvvU^ cr-^^-r y 7VU 
1 H — NMR 

67. 47 (1 H, dd, J = 6. 27Hz, J = l. 9 8), 67. 34 
(10 H, m), 56. 29 (1 H, dd, J=6. 10Hz, J = 1 . 49H 
z), 54. 88 (1 H, d, J = 1 1 . 85), 64. 74 (1 H, d, J = 
1 1. 8 5), 5 4. 7 1 (2H, d, J = ll. 5 5), 6 4. 5 6 ( 1 H, 
m), 54. 33 (1 H, d, J = 2. 6 4) 

(2 2) 4 4mgWv'i'D^yfyyt2 8 7mg(Ot-7'f;l/2, 2, 2- 
h!)^nn7-lrh^5r-F K V s^ttSi, 3 6, 4 7 8-9) £T/U=*" 

^MT2. 5ml^pa^^y|;g)|Lfc 0 ;W:2 8/i 1/ml =37 
sMfc*?i?fv^3vl^— T-A&fr*/* nut fl/mi&l m 1 Sr/iK 
^^•{C»LfCo tSt'8B|f^<(i^, ttl£T»*fiU ##0iJl- (2 1) 

7 >-:3L— tvK 5 - t n^>-r 7 yx-r;K &tM, 5 - ^ - t 

i^at— f/KDR f ftfiO. 3 5, 5 - t - ^f ;u->^ n/<yf; vx-r;WR 
fMfiO. 27, 4, 5-S?- t -^/Ui/^n^^/^ai— rvUOR f fflHi 
0. 7 3 Tfoofco i|X^fi4 - t 7VU75*9. 2%, 

5 - t -Zf^/Vis? n^sTJ tvH&S 1 . 9%, 4, 5 - v 5 - t -y^/l^ 

4 - t -Zf^jV^y^ K2s<l/=f ; =tjV, 5 - t -Zf^JVi/t vZlsT y > 

3i— r^K &t>*4, 5 - v 1 - t -y^/Uv'^ n-<vr 7 >x-ryv©^i|?r#% 
0ijl- (2 1) tTO^fe-CNMR{C«to-CSt»Ufc. ^W^^WT^i- e 

4 - t --7"f-i\s's$ o-^v^y yx- 7vt- 

1 H — NMR 

6 7. 3 4 (1 H, dd, J = 5. 94Hz, J=0. 9 9), 6 6. 2 5 
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(1H, dd, J = 6. 10, J = l. 49), 64. 59 (1 H, m) , 64. 
08 (1H, d, J = 2. 31), 62. 85 (1H, m), 61. 33 (9H, 
s) 

5 - t --J^/Vi/V w<frJ iszL—y-jV 
5 'H-NMR 

6 7. 3 7 (1 H, dd, J = 6. 27Hz, J = l. 9 8), 6 6. 2 3 
(1H, dd, J=6. 27, J = l. 32), 64. 75 (1 H, m), 64. 
04 (1H, d, J = 2. 6 3) , 6 2. 2 3 (1 H, m) , 61. 32 (9H, 
s) 

10 4, 5 -v 5 - t --73-ji>is9 v^<>7-; >jc— t)\s 

'H-NMR 

5 7. 3 5 (1 H, dd, J = 6. 27Hz, J = l. 6 5), 6 6. 2 4 
(1H, dd, J=6. 26, J=0. 9 9), 6 4. 6 2 (1 H, ddd, J 
= 3. 3, J = l. 6 5, J = 0. 9 9) , 5 4. 1 6 ( 1 H, d, J = 3. 3 
15 1), 61. 38(18 H, s) 

(2 3) */9 a<OTS ><D 1 MtK^^ 100/tlt 2 0 0 vcrtA? J\>$ =f-frl>' 
(jItcM : 1-13 7 << TXf&J&m : 17 0-10) *JSfR (pH 3. 0) 500 
H 1 fc-te-g-U 6 0t:T*5^S^-frfc o Z.<DffltM&0. 5 n ma*^-*-^ 
7.7 4 -05fflU WT^X'HPLCt^liU:, 

20 *7^:TSKge 1 ODS-80Ts (5(im) , 2 0mmX25cm 

&W}tU : A 0 . 1 %T F AtK^ 

B 0. 1 %T F A/5 0%T-fc h y 
«B8 : 7 . 5ml /9t 

s??V^Y : 1 O^BB^Kl+iA— 5 5$W»tt-0£lMBAj&»P>A : B=l : 1 
25 — 1 5^WC^tMBA : B=l : 1 B 

: 2 2 0 nmlw*3lt5»*ft 
±fBRlS?K2 0 0 n 1 §rHP LClOWt, ft»NfM3 5. 7, 36. l#<E>fc° 
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Yfr (MS) ttDX3 0 2fIM (H » (UV) Pjfclfc 

h/MiUV-2 5 0 0#5ttt&f+ (AftKfMK) , fc&WSL (IR) * 
WWiFT I R- 8 0 0 0 P C**#ft3teflm (AJWHf^ffi!) £/B^T$J 

'H-NMR 

6 2. 0 9 (2H, m, 5' -H) , 2. 28 ( 1 H, dd, J = 13. 0, 
20. 0Hz, 5-H) , 2. 44 (2H, m, 4' -H) , 2. 78 ( 1 H, 
dd, J =8. 5, 14. 0, l'-H), 2. 8 5Xfi2. 89 (1H, dd 
, J = 3. 0, 6. 0Hz, 5-H), 2. 9 2X132. 95 ( 1 H, dd, J 
= 1. 0, 5. 5Hz, 1' -H) , 3. 86 (2H, S, 9' -H) , 3. 9 
5 (2H, m, 4-H, 6' -H) , 4. 46 (1H, m, 2' -H) , 6. 4 
7Xfi6. 49 (1H, d, J = 3. 0Hz, 3-H) 

f^liO. IN DC 1 fi7Ki£*£K:i£fl? U HOD©<^->7 h1&&4. 65 
ppmi: LTf^ L/Co 

n C-NMR 

6 2 6. 3 (5' -C) , 31. 7 (4 5 -C) , 31. 9Xli3 2. 1 (1 
' -C) , 39. 3 (4-C) , 41. 9 (9* -C) , 42. 2Xf£42. 3 
(5-C) , 53. 3 (6' -C) , 54. 1 (2' -C) , 133. 5 (3- 
C), 154. 4 (2-C), 17 3#ifi (3' -C, 7' -C, 8' -C, 1 
0' -C) , 205. 8 (1-C) 
tWttO. IN DC 1 fijJcJSiKKi&tfU i?**-9S(D<k¥i'7 hm&6 7 

&3o\ 'H-NMR, "C-NMROf- * <0*&JR0>#*fiTI55£ (X] <Dt 
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3 




4 




S 



O 

6' 5' II 

H 2 N-CH-CH 2 -CH 2 -C 



I II 

N-CH-C-N-CH,-COOH 

H 2' 8' H »' 10 ' 



1 CH 2 O 



r COOH 



(X) 



FAB-MS 

m/ z 4 0 4 (M+H) * , 4 2 6 (M + Na) + 
^yta-;^v h <J -y^ Steffi V>fc 0 
UV I.,.. 2 5 1 nm (tK) 

IR v KBr ... cm"' 2 9 4 9, 1 7 1 0, 1 6 6 0, 1 5 3 9, 1 4 0 
4, 12 0 3 

&LhcO|£mtf>«b, tt@*SW:2-fc Kndr^-4-i//U^^3j-V-S — fyW- 2 
(2 4) -f ^-fyU^<D^"^^^^H^^fTl/\ i^^o-O^y^ 

4a»o«H4B ALB/c-r^^tc»5P-d«5eLfct F-fy7^xyf^^ 

y^Al/FM/1/4 7 (ATCC VR-9 7) ^lXlO'FF Ufo, 

^'fA'^JSSfeia&K:, ^n^yimg/kg, 2-t Ko^->-4- 
fWf-Uri'- S ->f VU- 2-5'* cz^Vt^- 1 -t^3mg/k gXli3 0 
mg/k g*>T 

*tBH»T?l±l 6 B B^-Cic: l 1 E c t J 4Ed s 5Et:L/ccDlC*J-L, 
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D^r;yimg/k g^#S$-C«l lE^lE, 2-fc Kn*i/-4-^ 
S-^/U- 2 -v^* p^>x>-- 1 -t^3mg/k gjS^f-Clil 
2-t Kcr=^->-4-^yU^^>-S-'l'>'l'-2-v'i5'n^>7 i 
^- 1 -t>3 Omg/k gS^Sftlil OEf 1 E^-etL^tLJEt LfcO^.-C 

title 

(1) #%#"Jl- (9) '&&tii'^*(-9-S>(A'is9 w<l/y-y > 1 3 m g £r 
30 0m l©x^y-^l:81!¥U y ^BS»«A*fcic (PBS, MitttSSL T 
9 0 0) 7 0 0 n 1 % (it5E3L ■*-#9'f^;**tfc*k 17 0- 
50) 13mg^tf; 0 ItlM Tris-HCl (pH7. 5) 15 
0 u 1 ^r^D LtpHe>l7 (rlifi Lfc 0 M."0 3 0 H#Pb1KJ& £ gjfiftJt 
^yU : M : zk= 13:4: 4&&W}ftk Lfcv'') *^*7A^ h ^5 7 

tRf=0. 2<D*tfy h**§-7LZ>mft*:ntLo UJ£T, »«ESr«*L, 12m 

g (DKfctem>*m^ 

(2) HJfefinil- (l) ^Wfc£JC^%ro«i££fl?tffLfco »«*#R* (N 
MR) h/HiJNM-A5 0 0 ( B #lrP*±S!£) . Kfi*^ (M 
S) (iDX3 0 2fi^ff (B*m^*±$D , (UV) WW4 
UV- 2 5 0 0#3fc#£W- (AfrSifftJrSK) , #0>Rifc ( I R) WMiF 
T I R - 8 0 0 0 PC#M*Mft (AaWKfEffai) £/8^TZ»J;£L*: 0 

'H-NMR 

6 0. 8 6 (3H, t, J = 7. 0Hz, 1 1 -H) , 1. 29 (4H, m, 1 
0-H, 9-H) „ 1. 57 (2H, m, 8-H) , 1. 89 (2H, m, 6' 
-H) , 2. 33 (3H, m, 5' -H, 5-H) , 2. 52 (2H, m, 7- 
H) . 2. 72 (1H, dd, J = 10. 0, 13. 0Hz, l'-H) 
79 (1H, dd, J=9. 5, 13. 5Hz, 1' -H) , 2. 99 (2H, 
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m, 1* -H, 5-H) „ 3. 32 ( 1 H, m, 7* -H) % 3. 70 (2H, 
m, 11* -H) % 4. 2 2 (1 H, m, 4-H) , 4. 4 8 ( 1 H, m, 2 * 
-H) , 7. 46 (1H, d, J=3. 0Hz, 3-H) Xf±7. 47 ( 1 H, 
d, J=2. 5Hz, 3-H) , 8. 47 (1H, m, 3' -H) , 8. 70 
(1 H, m, 10' -H) 

hV(0^'>7Ht2. 49ppmiUr8Lt. 
,3 C-NMR 

613. 7 (11- C), 2 1. 7 (9-CXttl 0-C) , 23. 9 (8- 
C) s 26. 8 (6' -C) „ 30. 4 (9-CX(±10-C) % 31. 4 (5 
-C) , 32. 4 (1' -C) Xl±3 2. 6 (1* -C) , 32. 9 (7-C) % 
38. 0 (4-C) X{438. 1 (4-C) , 41. 0 (5-C) X»±4 1 . 1 
9 (5-C) , 41. 23 (11' -C) , 52. 3 (2' -C) Xfi5 2. 6 
(2' -C) % 53. 1 (7' -C) , 146. 7 (3-C) , 148. 95 
(2-C) Xlil 49. 00 (2-C), 169. 9 (6-C) , 170. 4 
(8' -C) , 170. 6 (9' -C) , 171. 0 (12' -C) > 171. 
8 (4' -C) , 198. 3 (1-C) Xl±l 9 8. 4 (1-C) 

Mft£r3 9. 5ppmiLt*Lfc, 

**5, 'H-NMR, ,3 C-NMR^*5tt-5 t°— ^<D'JfM(^#^-{iTIE^: CX 
I) 
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O 

II 3- 




CH 2 O 
I II io- 11 



1? 



H 2 N-CH-CH 2 -CH 2 -C-N-CH-C-N-CH 2 -COOH 



COOH 



H 2' 



H 

[X I ] 



FAB-MS 
m/ z 5 0 2 [M+H] + 

5 2 4 [M+Na] + 

UV 

A m .» 2 2 7, 2 7 3 nm (M e OH) 
I R 

v KBr ma , cm"' 3 3 5 9, 2 9 3 3, 1 7 6 8, 1 7 3 0, 1 6 4 7, 1 5 
17, 1236, 1103 
feftfc^fftlC X o X'if o fc 0 
i^±<D^mXK), *RJC^fi»»ttS: (VI I I] -C*^£*i5 2 — -Ou 
(hexanoyloxy) — 4 — ^yU^^Tf-Wglutathion) — S — i /Wyl)— 2 — -> 
^ D^V-r^Ccyclopenten)- 1 -^(one) (£l"MM^*-!*V -< ^GMt» 

11 1 ~U5(C^^y-f /UGM^^f^^r^-To i-^t?*>, IH 1 Ji^lJV 
'fMMW'H-NMR^ h^$r^-fllT*fc«9, ^tftfiib^^^ KM (pp 

m) , mm^y^-r^oy^^-r. H2fi^=¥^/-r^GM<^ ,3 c-NMR^ 

^■9 h^^i-llT'fc'J, ««lf±<t^^7 Mt (ppm) , ITOtttt^-fvKBSft 
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V h^*^-fmX'fo<9 , $ttefii£fi (nm) , WmWRytm&TF-f* IH5{i^=3r 
fy^yi'GMroi R®UX^-<^ h^^^-t-m-C-feO. $t$4fii£$C (cm"') . M 
mtMi®^ (%) $r^-t"o 
^SfetfiJ 2 

(1) ##0iJl- (2 2) Ti#<bixfc4, 5-v?- t -^/u^h^^-tV 
7VU 18 5mg£r3. 6 m 1 (D^^y — /M^^f U PBS 3. 6m 

1 ^t>*j//U^^> GStcSD 2 5 2mgSr^PxLfc 0 IC1M T r i s -H 

ci ( P H7. 5) &to±x pH&7{rj£izmm^tc&. ^uxi^msnt^^ 

^S^^MJET^iaL, ^^y-^:^:7K=3 : 1 : 1 £#Kj*B£ Lfc 
■>y*^7A;?Dvh^77^H^t ^^y— A-:ST^:zK=3 : 2 : 
2^Jg^^<t L.tcMM'>V io*/)^? & T -Y — _b"CR f =0. 3 0^tK 

(2) Hm^J2- (1) T*#fcSM»'H-NMR^ h;^JNM 

- 5 o o ( 0 *m-?4±M) -cjnosfe u sr*##f & DX302tt 

##ftf«rfl!^-Cf?ofc. *SJS^4fettS: CIX] -C«Six5 2, 3- 

i^(di) - t -:/ h =*r > (butoxy) - 4 - (glutathion) - S — f /V (yl) 

- 1 -v'^ n-^^^y >- (cyclopentanone) (EAT* Wci^- t -^^GDi:«; 

FAB-MS 
m/z 5 3 2 [M-H] " 

5 5 4 [M+Na - 2 H] " 



WO 00/11021 



PCT/JP99/04324 



38 

I6lli/- t h;is&^i- 0 H)^, $t$4ttm/ z fit. 

titthtttiatSftg (%) ^r^-To 

^^/u^dfv-KSrffl^fco Htfiifi^^ HE (ppm) , ffiWtti^ 

mmm s 

(1) HL-60 (ATCC CCL-24 0) ^5 6t, 3 0«lLt 
1 0%^JKfJfcjfiL»f (^y^tiM) Sr-^tfRPM I-I 6 40)gl (B*tfcSl) 

5 x i 0 4 ©/m 1 <b&5 J: l 0 0 n 1 fo9 6^^^ a^-f * 

( 2 5 mM h y ^-mmmm zkt* 2 jg-r oi&pg^ L^>^«r 1 

0 m 1 gsiP L/c^ , 5 % C O „ 3 7t-C4 8 l$Mtt£ L fc G 8Bflfcgt-ClS 
fla^*g*««5Lfc«, 5mg/ml(D3- (4, 5-^f;l'f7/-^2- 
-2, 5 - '^71=^ h 7 / !) A^n » K (MTT ; 9 

A/iessarft*7k**R i om i &Mitx^.\c4tiffflmmz@irttz 0 o. 04 

N HClM2-7 i n/V-^ lOO^l^MtPU 5 9 0nm('*5 
tt3K7t£&»J3£Lfc 0 

(2) 19mM©'^-t-7'f/l'GD^ ( 7 0 %^ ? J — ATKi&ffi) 7 
0 y — /U7k»«E-C 2 ffiFi*oa»*3R LfclU'TVl'*' 9 6 * d * -f * 

-^u-n:i om l-roasanu h^l/c ^<z>m. -hiEtumi^ hl-6 
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(3) 5 6^ 3 0 3f B TOSLfc4=JfcJElfiLff (JRHtti) £lO%^tfRPM 
I 1 6 4 O^if! {'<»<i>rV-< 5 yb — #M) f-T 3 7tT*ig^ LfcH L-6 0 £ 
RPM I 16 4 Omm^X 2. 5 X 1 0 5 =»/5m 1 t <fc 9 (Cffiffl Lfco 

r«i5mlC*fU flfliacD^dr^/^^GM^ (2 0 mM h y ^~ 
%&&&r%) M^-t-^GDgfg (7 0%^/-A-7kf§#0 SrMft 
f?Lfc»?SS:l 0/i 1 SSflQU 3 7t, 5%Zl^ft:^#^TT% 2 4^i 

-^-Tv^D (i^-^*±^) (7)tK^ (0. 5mg/ral) lO/i 1 £iiffizStf>f&|4 

4% hy/^^-t'Mt, u ^fe^jit^^^ais 

iw<sfefe$nfc5Eimj!aoiWj!a»©»j^*m\ 4a$^5o%i:45#fj'7" 
^©is (^a*»oMM) ^**fc„ -tons. ^*-t;'(/i'GM(D±mm*„te 

— XrsJ? h — "^^R^n ha-^ (3iatfc) 1 2 9- 1 3 0^— ^I2tt0>#& 
T'FAC Sea n^fflV^T/tf h — ->Xlmifo<Dmj£t'<4 T^U P ->L> 

— X ftgfTtf H-v^llffcS: (3£±tfc) 6 1 - 6 3^-S?SEt©*i£-CfDNA 

HJS^J3 

(1) h^y>7— fefll [h/tf^^ (TopoGEN) tfcJBi, 2.m*L/ n 
1 ] 2/iU 1 0f&ft£&9ffl£ [0. 5M Tris-HCl (pH8. 0). 
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1. 2M KC K 0. 1 M MgCh, 5 mM 7tV 5 m 

M h— yu] 2(il, 0. 1% ^*>jfiLfl»T^5i^ (M5£*fc 

m 2/i I , ^@7K 1 l m 1 &0«*tflB<z>jKa7KX»47K-C*4r*»ftfwWI»!L 
Mt/'fyl'GM 2 /* 1 &U&Ltci>(D\^ 0. 25/ig/dl pBR3 

2 2 DNA (m.mm±M) 1 M l &mi\LX3 7t-CRJS3*fc. 3 0#fB] 
SDC«» 1% K^/HiiltlH- h U 5 0% j/yiro — /K 0. 0 2% 

7^n-7L0 3 (MittfcK) tTAElSM [4 0mM Tris, 5m 

m gtm-)- h v imM ^^u-^-^T^^Egs^^rL-^-h!; ffimx-p 

H7. «rfflV^Tf^*fLfcl% Ttfu — x#MZL±J£&]&t& 20/i 

1 *T-7?4 U TAEttflKK^-Ctt^acttSrfTofc. i?k!Kri£, <^vU£ 1 M g/ 
ml xf^A^^ Kzk^i-SftU 3fc*i»£l!MtLTDNA««8c»i>'< 

l 0 0 fiMSX±(D^*-9-S -fyUGMioTDNACD^b-tirA^M^^^teliM— 

(2) JHM3- (1) t»^t'^ty^/>GM© 

I OsKi^l^tSl, 0. 0 1*tt/nl] t lOfSSIMatlOOm 
M Tris-HCl (pH7. 9), 1 OmM EDTA, ImM X^<sUX 
5 0% ^!J-fcP — yHSrJBl^fc. 
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mum* 

v?- t -^yUGDCD 1 0 Omg ttSj^fitt-fe^o— ^<OMMt Z^-fS^. 
"^Mf/>f A<GM 1 g 

(B^mm^um) 9 9 g 
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8* * <d «s a 



i . 



sen 



x 




Y 



w— s 



•z 



CI) 



b&mo£-fZ> 0 tit, i/^^yryiO^. XfiOR,, Yli=0. Zfi 
Hffc9, {fcfrv^ n'O'^SItroSHh Xf±=0, YfiOR*. ZfiOR.-Cfc 
9s R.(*R4, Xte- (CO) -R 5 , R 2 (iH % R e% Xf*- (CO) -R 7 , R 
3 i4H« R«, Xli- (CO) — R » (R 4 , R s , R«» R 7 ^ R^ R 9 fi Is] CT-fc 

R 7 , R.liH-Ct^t^) ^S*-rS„ <&U R 2 = Ra = H©i^l<„ sfc, 

2 . i tstfeco 5 mmit&W)^ l < fi^rtDTt^tt^^fi^n e> ©aw*?, 

5. 5£ C I I) : 



o 




tin 
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CiS'K R.ofiH, R, 2) (CO) -R,3. RuiiH, R,«, XiZ- (C 

O) -R 1S (R 12 , R I3 , Rm, R,sfilRli:T'fcoT'bm^oT'bJ:< v JJeJIfi$l 

{H.U R„=R,, = H»^i< t ] 



<t>lrE*-t-5o ^LT, ->^n'0'v i XliORu Yfi = 0, Zfi 
HT'fo<9, {til^iy^D^^^^ii^^ Xfct=0, YfiOR*. ZliOR:,ffc 
<9, R,fiR 4 , Xtt- (CO) -R s , R 2 I±H, R«. Xft- (CO) -R 7 ^ R 
3 f2H, R», Xfi- (CO) -R 9 (R 4 , R s > R 6 , R 7 , R„, R 9 ttl*ICT'fc 

ctts4cTti< 4 xi^m^mmx'h o . r s , 

R 7 , R.fiH-Cfc&vO ?rS*-r6o flU R*=R3 = Htf5#-£-£|&< 0 



X 




CI) 



WO 00/11021 



PCT/JP99/04324 
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a 
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